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Introduction
One peculiar characteristic of the geography of the State of Rio de Janeiro is the Restinga da Marambaia, which forms an east-west peninsular-like extension of the continent into the Atlantic Ocean ( Figure 1) . The Marambaia formation is composed of an island that approaches the continent through a sand dune extension, the actual restinga. The geological events that resulted in the formation of the restinga involved changes in relative sea level that took place in the Holocene, about five thousand years before the present (Roncarati & Menezes 2005) .
Like most coastal areas in the State of Rio de Janeiro, Marambaia has a long history of human occupation (Kneip & Oliveira 2005) . Recent human uses have left marks of environmental degradation similar to those observed along the mainland coast of the state, which can be noticed by different degrees of logging -from clear cutting for agriculture, to selective timber removal. During the 18 th and 19 th centuries, Marambaia served as a stopping place for ships involved in the slave trade from Africa (Pereira et al. 1990 ). More recently, the Brazilian government has been using the area for military bases and training (Army, Air Force, and Navy). Through a cooperation program among different research centers, universities, and the military, efforts to understand some basic aspects of the local biodiversity has been possible on Marambaia. As an outcome of such efforts, a book edited by Menezes et al. (2005) presents the first comprehensive results of research on the aspects of the biodiversity and some physical characterization of the area. On Marambaia the flora has been more thoroughly investigated than the fauna (Menezes & Araujo 2005 , Fraga et al. 2005 , Conde et al. 2005 , which has been limited to studies of the communities of bats (Costa & Perachii 2005) and dragonflies (Costa & Oldrini 2005) .
The first specimens of amphibians collected from Marambaia were deposited in the Coleção Eugenio Izecksohn (EI), housed at the Universidade Federal Rural do Rio de Janeiro (Izeckshon 1976) , however a more thorough herpetological survey has not been conducted there until our recent efforts at describing the lizard community of the area . The list of anurans presented herein summarizes the continuation of our efforts to investigate the herpetological communities on coastal islands of southeastern Brazil, and reports our contribution toward their conservation.
Materials and Methods

Study site
The present work was conducted on Marambaia, Municipality of Mangaratiba, in the west portion of the State of Rio de Janeiro, southeastern Brazil (between 23° 04' S, 44° 00' W and 23° 02' S, 44° 34' W). The region encloses the Sepetiba Bay, and is comprised of an island, known as Ilha da Marambaia, linked to the continent through a sand dune formation approximately 40 km long called Restinga da Marambaia (Figure 1 ). Marambaia is an assemblage of different habitats that support a marked gradient of vegetational cover from the costal lowlands to higher altitudes -640 m (Conde et al. 2005 , Menezes & Araujo 2005 . There are at least three distinct macro-habitat: mangrove, restinga (sand dune shrub and forested areas), and Atlantic Forest (Conde et al. 2005) . The macroclimate of the region is classified as tropical by Köppen's method, with rainy summers and dry winters (AW). In the coldest months (July-August) mean temperature is higher than 18 °C and of the hottest (January) is higher than 22 °C. Rain fall is abundant in the summer and scarce in effort. Additional records may be possible, however the effort to be applied must be tremenduous and has to take into account the dimensions of the area to be surveyed ( Figure 1 ). Hylidae is the richest family, with 10 species, followed by Bufonidae (3), Leptodactylidae (3), Hylodidae (2), Microhylidae (2), Craugastoridae (1), Centrolenidae (1), Cycloramphidae (1), and Leiuperidae (1). These species are distributed unequally among habitats. Lowland and hillside forest areas include 12 and 15 species, respectively, while 12 species were found in restinga. Although the number of species may be similar in the three habitats, four species were found only in restinga, seven were found only in hillside forests, and just one species was found only in lowland forests. Regarding microhabitat usage, Rhinella ornata (Spix 1824) and Leptodactylus ocellatus (Linnaeus 1758) were present in all sampling sites. These frogs were more frequently found during the rainy season, at the peak of their reproduction in swamps, creeks, and temporary ponds, but individuals were also found during other periods of the year in or near swampy areas or in the forest litter. On one occasion we found both of these species in bromeliads during the day. In the restinga, the hylids Aparasphenodon brunoi, Scinax.
x-signatus (Spix 1824), and the bufonid Dendrophryniscus brevipollicatus were found more frequently in bromeliads during the day. In the hillside forest, only Aplastodiscus albofrenatus (A. Lutz 1924) (calling males) and Scinax cf. perpusillus were associated with bromeliads. The centrolenid Hyalinobatrachium eurygnathum (A. Lutz 1925) may be considered amongst the rarest species, with only a single individual being collected on a tree near a creek. Another rare species in the sample is the microhylid, Myersiella microps (Duméril & Bibron 1841), with only two specimens being recorded from the forest leaf litter.
Leptodactylus marambaiae Izecksohn 1976 was found calling in lowland costal swamps and temporary ponds. Males were heard calling before dusk and at night during the rainy season. Hylodes cf. phyllodes Heyer & Cocroft 1986 and Crossodactylus gaudichaudii Duméril & Bibron 1841 are the two diurnal frog species of Marambaia. These frogs were found during the day perching and calling from rocks along creeks, and sometimes they were found co-occurring in the same sites. These species were observed in three different creeks on opposite sides of the island. (Myers & Carvalho 1952) and R. ornata reproduce in flooded areas near the mouth of creeks and rivers, the former being found only in the restinga. The remaining species reproduce explosively in temporary ponds or swamps.
Discussion
Although the State of Rio de Janeiro has been the point of entrance for several important expeditions since the 19 th Century, and a list of amphibians exists for the state (Rocha et al. 2004a), regional inven-the winter (no dry months). The annual mean precipitation is higher than 1200 mm (Mattos 2005 ).
Data collection
Anurans were collected or observed from April 2002 to April 2008, both in the rainy (summer) and dry (winter) seasons, with 86 days of field work. An estimate of collecting effort is presented as a species discovery curve in Figure 2 . During expeditions, specimens were searched for at night and during the day in the restingas, lowland, and hillside forests. To evaluate the spatial distribution of amphibians, each habitat was subdivided into eight smaller microhabitat units: creek, forest litter, ground bromeliad, humid rock faces, shrubby vegetation, swamps (in flooded areas and river mouths), temporary ponds, and trees.
Most specimens were searched for when calling, detected visually, and hand captured. Bromeliads, which are abundant in the sand formations, were surveyed during the day. Five-hundred and forty bromeliads belonging to three species were surveyed in the search of frogs: Neoregelia cruenta (n = 400), Vriesia neoglutionosa (n = 90), and Aecmaea pectinata (n = 50). Terrestrial plants, growing on sand, from five different localities (Figure 1 -point 4, 5, 11, 12 and 13) were removed and carefully examined in search of frogs. In one of the hill-forest formations (Figure 1 -point 8) , a 100 m long plastic fence with twenty 40-liter buckets, buried spaced every 5 m along the fence, was set and surveyed for four days, every month from April to December 2007 (the buckets were opened on the first day and closed on the last). With the exception of the two microhylids, Dendrophryniscus brevipollicatus Jiménez de la Espada, 1871 "1870", two Dendropsophus, and Aparasphenodon brunoi Miranda-Ribeiro, 1920, all reproductive notes presented herein were based on direct observations of the species in the field. Data for these taxa was obtained from the literature. All amphibians collected were identified, fixed in 10% formalin and stored in 70% ethanol. Specimens obtained by this research are housed in the Herpetological Collection of the Universidade Federal Rural do Rio de Janeiro (RU), Seropédica, Rio de Janeiro, Brazil, and a list of the vouchers is presented in the Appendix.
Results
We encountered 24 species, representing nine families, during our sampling of Marambaia (Table 1) Tabela 1. Lista de famílias e espécies de anuros da Marambaia com indicação do número de espécimes coletados, habitat, microhabitat e sítio reprodutivo utilizado. Habitats: R = restinga, L = floresta de baixada, H = floresta de encosta; Microhabitats: T = árvore, S = brejo, B = tanque de bromélia, F = serapilheira, P = poça temporária, C = riacho, U = rocha úmida, V = vegetação arbustiva. *Encontros raros. **Dados coletados a partir da coleção herpetológica do Museu Nacional (MNRJ). Os dados sobre reprodução foram compilados a partir de observações de campo e a partir de Izecksohn, Carvalho-e-Silva (2001) The majority of the frogs present in the lowlands are species commonly found in this habitat elsewhere in the State of Rio de Janeiro (Izecksohn & Carvalho-e-Silva 2001) , also use restinga or hillside forest, and have their reproductive behavior associated with the mouths of rivers and creeks, flooded areas, or temporary ponds (Carvalho-e-Silva et al. 2008) . In this category we have species including Rhinella ornata, Dendropsophus cf. oliveirai (Bokermann 1963), Hypsiboas albomarginatus (Spix 1824), S. cf. alter, S. cf. x-signatus, and Leptodactylus ocellatus. Therefore, although lowland areas have just one exclusive species, many depend on particular microhabitats present there for reproduction (Izecksohn & Carvalho-e-Silva 2001 , Carvalho-e-Silva et al. 2008 .
Marambaia includes one endemic species, Leptodactylus marambaiae (Izecksohn & Carvalho-e-Silva 2001) . This species, a member of the L. fuscus group (Heyer 1978) , represents an intriguing biogeographic question, similar to that of Bothrops insularis (Serpentes), Cycloramphus faustoi Brasileiro, Haddad, Sawaya, & Sazima 2007 , Scinax peixotoi Brasileiro, Haddad, Sawaya & Martins 2007 , S. faivovichi Brasileiro, Oyamaguchi & Haddad 2007 , Proceratophrys tupinamba Prado & Pombal 2008 , and possibly Hylodes fredi Canedo & Pombal 2007 (Anura) , all endemic to coastal islands either in the State of São Paulo (Marques et al. 2002 , Brasileiro et al. 2007a , Brasileiro et al. 2007b ), or Rio de Janeiro (Canedo & Pombal 2007 , Prado & Pombal 2008 . These coastal islands were all formed as a result of fluctuations in sea level, which started about 17,500 y.b.p (Suguio & Martin 1978 , Martin et al. 1993 , isolating some coastal mountains. Although there are endemic species on the islands, it is uncertain if they originated as a result of this event of insulation or of an older event. It is also puzzling that while on the continent L. fuscus is found in almost all lowland areas in the State of Rio de Janeiro, including coastal areas, it is not present on Marambaia which was once connected to the continent when sea level was lower (Andrade et al. 2003 , Roncarati & Menezes 2005 . Investigations of different aspects of the natural and evolutionary history of L. marambaiae are necessary so that we may understand this biogeographic conundrum.
Others special cases are Rhinella pygmaea and Xenohyla truncata (Izecksohn 1959) , which are species apparently restricted to restingas of Rio de Janeiro (Carvalho-e-Silva et al. 2000) . Marambaia is the southernmost limit of distribution of both of these species (Carvalho-e-Silva et al. 2000, IUCN, Conservation International, and NatureServe 2006) and because of its relatively good conservation condition, may represent the best option for the maintenance of these species along the coast.
If confirmed by the study of additional islands in the area, the relationship between area reduction -with consequent loss of some habitats, and impoverishment of the community -, of this archipelago may shed light on the understanding of the consequences of habitat fragmentation caused by human activities on the mainland and the subsequent loss of anuran species. The relationship between the process of insulation and the conservation of Atlantic Forest anurans seems obvious; selection of areas for conservation of anurans should take into consideration not only the size of the area, but also the diversity of microhabitats used as sites for anurans reproduction it contains.
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